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(57) Abstract: Methods f<»^ the tzeatment and prevention of APPpiocessmg (fisoideis such as A]zheini»'s disease and Down's Syn- 
drome which are based da die administraticm of an effective amount of a HMtirCoA reductase inhibifor to a mammal are disdosesd. 
Additionally, mdhods foar die trea^^ and pievention icf AH^ processing as Alzheimei^s disease and Dawn's Syn- 

drome wfaidi are:b^6d:i^idie'ic^^ in a maimma^ These methods reduce the amount of Ap 

p^des or decrease die forinatkm of AP peptides or increase the clearance of Ap peptides in a mammal suffering from Alzheimer's 
disease and Down's Syndronie. 
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METHOD OF TREATING AMYLOID p PRECURSOR DISORDERS 

RELATED APPLICATION DATA 

This application cli^ms th^ benefit of U.S; Provisional Patent Application No. 
60/163^608, filed Noyenaber % 1999, U.S, Provisional Patent Application No. 
60/219,435, filed July 22i 2000, and U S. Provisional Patent Application No. 
60/223,987, Med Mgti^sJ ?; 2^ Lkwr^ : 

Bittbauin as Go4riVent^ ai^ herein incorporated by 

reference. V- /: ■ -rK-"'^--- <^ • ' ^y^-X' ^^''■''■■■^^^ . ' 

TECIINICAL .fffcLia^^^ 

The pi^enf 

protein (APP) disoird^ su^ Syti^me. 
BACKGROtJNDX^ ip^ 
TTie cause of Aliheun 
by the aceumulatioriiof^^ 

precipitateSji ini^eb^^ beh^^ 0^ 

which causes a Ibss of rpi|nt^^^ 
As^ iiiusti^edin P^ 

glyco^lation tobefcd^ Then APPm is 

either (1) clewed t^yil^^^^ to fbrai piF APP 

(API^)\^^chisiii6t^ 

Many advances have been made in the treatme^^ The 
cholinesterase inhibitors such as tacrine, donepezil and rivastigmine improve 
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symptoms slightly. However, the slight improvement in attention and alertness is most 
likely due to increased brain acetylcholine levels. Unfortunately, however, the 
cholinestetase inhibitors do iiot prevent cognitive decline, which is inevitably fatal 
even with optimal choliriesterase inhibitor treatment. 

Several strategies fbr treaHrig Alzheimer^is disease haye been proposed iarid include 
decreasing OF preventing the release of Ap peptide by either ihcre^ihg d-secretase or 
decreasing thfe ^ or productipn. Otherstr^tfigie^ : 

decrbasiiigri^^ Ap: peptide clearance, reducing Ap : = 

peptide production or decreasing the cellular effects of Ap peptide aggregation and 

alsolJiS^jp^^ ; 
effejc^y^ l^reate^ teoitA3*P:p^ disoircIeK; siuih "] 

Ai2^einieir'is d^ Pi?^: 5 SjlidixMne. 

SUMMARY 0^^^ 

Gen^ to ii methpd^^f^^ a maini^ 

APP proceisstihg disorder comprising adimni§tieTing to the mammal a cpitipdsiti : :; 
comprising ;j^|he^ amount of at feaist one ftMG-fepA re(^ 

inhibitpn Api^ an(a( Pcj^ 

Spidrprne- v 

Iii:%prcsf€^ tb^ invention xdatestp a me^ ^ 

mamniai haying Syhdroine by ai^^ • 

mammal a thearapeutieaJly^:^^^ amount of at least one iEtMOrCoA reductase 
inhibitor. In tlus en^bodiment^ the method may also comprises determining whether 
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the mammal exhibits at least one objective symptom of Alzheimer's disease or 
Down's Syndrome. 

In anothCT embodiment of the present invention; the eomposition comprising at 
least one HMG-GoA reductase inhibitor niay furttier coiiipriise a jphamaceutically 
; icc^table excipiesnt The composition is preferably in the fonn of a controlled release 

hi a prefer^ qfthepi^eiit ihydntiony tiie^K^ 

iiih^ 

.:;atbj[^^^ 

• :is0in 

preferred embodiment, the HMG-GoA reductase inhibitor is lovastatiii or loviastatin 

: ^aei^^^ ■ ':- • ■ ■ . /: .-; ■ -v- '-'-'-f. ■ v:-- " 

iii#^^pre^^ 
(SbA reductase inhibitor jser Kg of the manual's body weijght p^^^ 

'.;.^#atti6n.^ ' ■ . . . • • ■■■ ■ - ^ 

b^lpyastatih per d^ to ahirrnan haying^^^ : • 

^ itta%frei^^ is ahptit lOn^ tp^^^ 

Mob pr^f^ dose is abbiit IQ mg to about 300 mg per day. Even more 

peferiaiMyyth^^^ 

in another prefeired 
inhibilof is administered to a mammal having an APP processing disorder. More 
preferably, the suitable dose is one that is therapeutically effective and results in the 
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average blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metiabolite at steady-state being below about 50 micromplar. More preferably, the 
blood plasma concentration of the JEVIG-CgA riediictase inhibitor or its active 
metabolite at steady-state is below about 30 micromolar. Even more preferably, the 
5 blood plasma conceritration of th^ 
m^taboUte at rteady^^^^ 

e^odim^ the bipod plasiM cp inhibitor or 

: V its mjti\^ mc^^ 

: ' : ; Of Its active • 

plasma eonc«itration of the^^^ active metabolite at 

steady-state is aboutp.S ipic^^ 
In^ot?!^:^^ 

mainiM hayibg an AH* p^oeessi^ the amount x^f 

P^d^ inti^^ eeitbra^ by 
administMttgtb 

; am Ix)wering the amount of Ap 

|2| i?^tii^ In a preferred 

^^^^ 

In another eriiitedimCTiti the inyeiitipn relates to a method for treating a 
naammal having an APP processing disorder which comprises increasing the cleafarice 
of Ap peptides in the brain, cerebral spinal fluid, or plasma of the mammal by 
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administering to the mammal a composition comprising a therapeutically effective 
amount of at least one HMG-Co A reductase inhibitor. In a preferred embodiment, the 

clearance of Ap pqjtides in the brain of the mammal is increased. 

' ■ - \- 

In another embodiment, the invention relates to a method for treating a 
5 mammal having jm AI^P process comprising preventing or reducing Ap 

peptide aggregation^ 

:ta^l^ 

•■^dttfeJjM inhibitor. '.. 

In another embodiment, the invention relates to a method for the treatment of a 

[^^^ of Ap peptides, regulating the 

the inaa^^ cpmprisi^ig a^^to effective -dnid^^^^^ leasj 

: ■ : phplest]^^^ leyejisi^^^i^^ flie a^nuhistration of at least one HMQrCoA. : : 

Util^edintheipi^ 
may comprise an e^ 

pharmaceutical diluent. The controlled release dosage formulation may comprise: 
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a compressed tablet core which contains an alkyl ester of a hydroxy substituted 
naphthalene derivative, a pharniaceutically acceptable, water swellable polymer and an 
osmotic agent; and 

an outer coating layer which povers the osmotic core and comprises a pH 
5 sensitive coating agent and a watCT 
: : An option^ seeing coatm^ 

; pj^Mtiii^^ as an inper coating or as Isiyer. 

The tablet core: may becbmpre^ using a smooth faced tablet die. the preffeired [ \. 
10 alkyl ester of a hydroxy sat^stitu^ levels 
of about 0.5 micSrt^ 
maintained by thfe use oM got 
inhibitor. 

BRIEF DESCRIPTION OF TBDE DRA^i^ 
15 Figure 1 is ascheniatibA^i^ pibcessingj 

Figures 2a and 2b illustoafe tjie^ 

Human Neuroglipima ceiliis; Figitre 2a is; aphoto of tw& 

the negative well aiKi the ppsiti 

representing G and 0.5 fiM of IbyiE^^ 
20 the standard eirdir pf tile mean (SEJ^ 

Figures 3a and 3b illtisttate th^^ of Ibvastatiii acid oii A| p<^^ in 

Madin-Daiby Caiiine Kidney (MBCK) c^lls. Figure 3a is a phptpgrapii of twp gel 

wells wherein the negative wdl ai)d the positive wd^ 
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Figure 3b rq)resenting 0 and 0.5 j^M of lovastatin acid, respectively. Data represent 
the mean ± SEM of three experiments performed in quadruplicate. 

Figures 4a and 4b illustrate the effects of lovastatin acid on Ap peptides in 
Ghinese Hamster Ovaiy (CHQ) cells. Figure 4a is a photograph of two gel wells 
wherein the negative well and tiiepp^ correspond to the l^ar graphs of Figure 

4b representing 0 and 0v5 |iM^ Data represent the me^^ 

Figures 5 ilhis^ 

ri^ ^ 

Figure 6 illustrates the ef^^^ 
Data represent the mean ± SEM of an experiment performed in quadruplicate. 

Figure 7 i^ avg^aph 
loyasl^tin acid: in paMe^ 
extended ri?l 

FigiireiBisa 

• iin Uiii biqf^ of patibhts^ftertre^ doses pf Lo^^ia^tatm : 

Figiiuie9isab^ 

• ^pMfceitrt^'^^ with yianpus dbsi^^^ 

■. .'Lpva^^tinJ^ 




l^cenfly, fltie pii^ 

inhibitors lower this amouM of AjP^ ip^tide^l^^^ Ap peptide 

formation, may increase Ap cleairance, and therefore prevent or reduce Ap peptide 
^aggregation. More particularly, the present inventors have discovered that the 
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administration of HMG-CoA reductase inhibitors lower the amount of A|3 peptide 
levels, prevent or reduce Ap peptide formation, may increase Ap clearance, and 
therefore prevent or reduce Ap peptide aggregation, without the heed of other 
cholesterol lowering treatments. Therefore, methods of treating APP processing 
5 disorders sUch as vU^iieiirier's disease Down's Syndrome in a inaniihal ednipiisih^ 
the administratis^ • 
;;;Iierem.?b^^^ .. 

v^; A^^i^ form of amyMd pij^ 

precui^pr^ 

10 &0a|^ protein jp^^^^ is clieaved by OrS^E^^t^ 

the secreted fom, "APP" means either APPj, APPn,, or both. 
:rAsiis^ 
^\aihd; 7^$edreatia^ 

As usedhereini '^thea^ ehblie^^ means ariytre 

15 efth^ ;Ol|ieT^^te 

tital^^ ' 
•cyclc^des^^ 

: ^ J ; Asi usedjhai^ is intended to mean i ^il^^ 

active product produced through metabolism in the body of a specified cdiripottftd^^o^^^^^^^ 
2Q : sajt|l^^ 

t^^i^es)^^ e.g:i BjertbUnii a 

2016 (1997); Shan, D. et al., I Phdrm. ScQ^ (7), 765-767; Bagdiawe K , i)n<gi)eK 
Res,i 34, 220-230 (1995); Bodor, N., Advances in Drug Res., 13, 224-331 (1984); . 
Buridgaard, H., Design of Prodrugs ^Elsevier Press 1985); and Larsen, I. K., Design 
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and Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et 
aL, eds., Harwood Academic Publishers, 1 991). 

As used herein, the tenn **pharmaceuticaHy acceptable salts" refers to salt 
foms that are pharmacologically accepta^^^^ 
. 5 bdng iadimiiistCT^ the composition of the present invention: PhsarmaceUtically 
acceptable salteincl^^^ 

ftpiri s^^ acids or iiiprganic b^ 

acid-ato include thosfe^d^ fix)ritin6i^£m 

. acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid, 
10 and iMtrip djf0i aiid j^se deriVedf oi^aiiiG acids jsiich ii^ p^rtol^^ add, 
n^ 

;: bincinip]^ carboni(:^ a<:id^^ acii(ii:2- 

acet6xyb€?nzbi<i acidi acetic acid, phdtiylacetic acidi prppibnici aci^, glycdii ic acid, 
stearic acid, liactic acid, malic acid, tartaric acid, ascorbic acid, inaieic aeid; 
15 hydK):^^^ sjulfsmilic acid. 

Exenapis^ ttipse deiivieS 

/ a qui^^ 
derived jfrom inorganic bases siMah 

i«3ta^ magnesii^ hy(l^ and titipsel^ 

20 organic bases such as ainm6Si; bei^ 

Ai^ iH^ptase iiiiibitpr inay be us^din the 

iiwenaoii. ?Ilie term **HMG-Go A *edi^Gtase MuMo^^^i^^ aiij| piie 
cbnipourids that inhibit the bioconversioii of hydroxymethylglutaihyl^co^^^ A to 
mevalonic acid which is catalyzed by the enzyme HMG-CoA reductase. Such 
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inhibition may be detennined by standard methods known to those of ordinary skill in 
the art. Examples of suitable HMG-CoA reductase inhibitors are d^^ 
referenced hereilQ, however, oth^ HMG-GoA reductase inhibitors will be known to 
those of ordinary skill in the art. Therefore, the present invention should not be limited 
to the specific HMG^CoA redu<^tai^jb ii^bU^ 

Examples of suc^i HMCi^ which are useful in tfie 

meth 

: : ;-iaesM^ No, 

4,348i227i si^yastaato A^^ l>f(^, ^if^^E4; atbrva$tatiii 

; ;#lu^::i^- d^ • . 

Eiirpipe^^ A^l^^s^^m^ desmb^ iii^:& No 

4,739,073. All of these? patents^ referiBheei iFuriher; airy 

suitabie i$Gm iiihibitors may he used, 

iiicludinl^ stereoisomers, en^om thereof md;tM use iii 

Lovastatin is a metabolite whiph is produc^ by the natural fermentation of a 
|imgu$:df^the A iiticj bth^ dca^vbd from 




be used. For example, the HMGrCb A reductase 
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to a mammal having Alzheimer's disease or Down's Syndrome an effective amount to 
relieve the symptoms of Alzheimer's disease or Down- s Syndrome. 

Preferably, the effective zutnoiint of the HMGrCoA reductase inhibitor reisults in 
the average bipod plasma concentrations of the HMG-CpA reductase inhibitor or its 
5 active meti^bd More preferabJy, 

toeWoodpIa^ 

xtii^abc^^ about 3<) init^oi^ ifevenimore^ the : 

blood plasma concentration of &e l^ 

metabolite at steady-state is belpw abbiit 26 ihicromolar. hi an even more preferred 
10 tj^ of the HMG-Qp A red^ inhibitpr or 

its active metabolite at steady-state is below about 10 micromolar. Even more 
; preferably, the blood plasma concentration of the HMG-CoA reductase inhibitor or its 
actiy^m below abpujS Eyenim 

iS; metaji)6lM about 1 micf oin^l^ff. V 

t - 6^ ^ 
•■*'' -steyyii^i^!^;^^^^^ ■ 

Figurp 7 the st^dy-state plasma concento^ 
' ; loys^ aftei- nwfltiple p^ 

20 extended release tablet form of idvastatin^^ 

: and the taowii linear pharm of loyastatin it ban be expectpid tha idose^ 

■ Ofabb^ 

release fbtmijla^ as exemplified herein below) given daily to a patient v/ould result 
in average blood plasma level of the patient being about 0.5 micromolar. 
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Howevier, the present inventors have surprisingly discovered that human 
patients given oral doses of only 1 0 mg/day, 20 nig/day, 40 mg/day and 60 mg/day of 
Lbyastatin XL resulted in a statisticidly siignificant decrease in Ap peptide levels in the 
blood plasma of those patients, Accordingly 3e iny^^ 
5 that the HMG-GoA ieduGlaise ihhibitprinay be administererf-to a human orally at daily 
dosiK of about 10 mg to abp^^ 

: PreferabljTi tMi^ 
draMyaj^^ly 
di^Sded dpses^^^^ 

• TO : 

■ ^ •eQ^^ 

The criteria for the diagn 
forth in the guideUnes of to^ 

;: al;ifleu^ 

: Diagiioslic ihd S^stteal Main^ and Statistical ^ 

Manual IV)ja^^^^ of which are incorporated hereih;by Generally the dbjectiyei; 

criteria for ihe dia^oosi^^ diise^ie iiiqii^^ gr&d^ ihemory iinpaintKint 

•20 and gjr^ 

: distuifeance of e?^ 

Treatmprit may be continued imtili Uleri^ i^ a r^^ in flie symptoms pf: 
Alzbeiiiier's disease and the dosage may be adjiiik^ iii: tespjpnse to the mammal's 
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individual response. Generally a positive response will not be seen until therapy has 
been contiiiued for a minimum period of 90 to 365 days. 

More preferably, a controlled release fprmulation (also herein after referred to 
as a "epntrolled release composition") of the HMG-CoA reductase inhibitor is utilized 
5 inorieriqpTOviAe^^^^ 

iinmeiiiate release dosing. The use of a controiled release form may be specially 
useful fi)r;pr^ 

o^thQise;!^^^ 

10, dcn^tipli^ tj;S. ^^at; i^g^ 

wMch hia^ \0iiGh is designi#|^ 

C^wi5i5#^ 

ddiyered^tbnpi^ apajssagewsiy in the icp:^^ wall of the dbskj^e fork 

additipn, II;S. PatvtJo. 4^503^030 disclosies; an osmotie dosage form wWeh has a 
15 pass^ag^ay and a^ 

polyni^ amd; esnteric coating material Tins 

piE^eiitde^^^^ 

polynief :^whic^^ I 
20 ' inG©ijwir?^^ 



Aptefertedc^n^ 

5,916,595, which is incorporated herein by reference. This type of a controiled release 
dosage form is preferably prepared by combining the HMG-CoA reductase inhibitor 
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with a pharmaceutically acceptable, water swellable polymer and an osmotic agent 
into a compressed tablet core having an optional first coating for sealing and protection 
aiid a second coating comprising aj)H sensitive agent wiater insoluble polymer^ More 
preferably, the HMG-CoA reductase inhibitor is selected from the group consisting of 
5 meyastatin, pray^^ 

metabdiite^f^ Even more preferably, the HMQ-GoA tedurt 

eomprisiss 

in it i^aisp 

1 0 within the scope of the invention to use mixtures of different alkyl esters of hydroxy 
substituted naphthalenes. 

Qsmptic agen^^^^ 
nii<i5X)mzed, Gdi^^ 
15: ©piiiprieiss^^ 
phann?tGguti^ 

in^^stt^ this OsitiotiQ pt^s^ 

: $iiliatej lijj^^ iitea^ inositoi^ suctose-liictosej glucQs;e, isp^ 

20 ; acid phps^ 

. ; prefOT 

in the range of a]bout Or5D% by weight, ba^^ on the weight of the compress^ 
uflcoated tablet 
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The pharmaceutically acceptable, water swellable polymer may be any 
phannaceutically acceptable polymer Which swells and expands in the presence of 
water to slowly release the HMG-CdA feduetas^ The^e polymers include 

polyethylene oxide, methylcellulose, hydroxypropy 
5 . hytfrdxj^iDpylmethylcellulp^^ aricl the like. 

In a preferred embodime^^^ 
;Oxid^(c^^ 

WSR N 80); The^^^ a viscous gisl 

: iso concentration to control the release of the HMG-CoA 

i d re^9tase This will ge^^ 

Cc^^ 

Any suitably biiider inay 
sui&cietit amount so that wheii it is coiiibitid4 with a siiitable solvent^ mixed with the 
15 water spluble^p agent and agitated; granules will be formed which may be 

; ;p 

; : /spM^ih^ . 

> thplikfem be add0 tp the graim^ 
^^^^ i t^ thcsia^py^^^ 
wv^^; as^^aij^ 

; Inthep 
; t^^^^ In additipn/ y 

lubricants, dyes, pigments, dispersaritsi; i^ulsifiers, and the like may be used.tb . . 
optimize the HMG-CoA reductase inhibitor formulation. 
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Additionally, any suitable surfactant may be used. Tlie surfactant may be any 
ionic or non-ionic water soluble surfactant which is preferably employed in the range 
of about 0-50% by weight and more preferably employed in the range of about 1^5% 
by weight. The preferred surfactant for the present formulation is sodiuni lauiyl 
sulfate but other $ti^^ polysorbate 20^ 60^ or 80; polybxl 40 stej^te and 

the i&e inay u^^ 

• V : Fmtherm Msp ihclUdie any suitabk^^^^ 

jdealij^^-J^^ ftoih about 0:5 1(> aifeout ^ 

. the compressed, tiricoated tablet. 
; - .A 

: core and/or an optional pH sensitive 

pbisit^ 

•polymery- ' \'.. 
SpeciBcjdly- a^^^ 

: 0MI3^ In ah esjiec^ 

embodiment, the OPADRY GLEAR™ wiU be abptlt 2.8m^^ 
combined with an osmotic agent in the range of idjdut^^^ 

: ostao^^ molecular wejtgt^ 

; soh||fi^i^^ sicxihM;^ 
QSmplic ag^nt is when the cbertiiig $i^t^ being 

dispersed into p Ihe coating systeni which poiiljd^ 

may theil be sprayed otito the tablets to form a protective coating liayer. 
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An optional inner or over coat over the outer coat may also be applied which 
comprises a pH sensitive polymer which functions as an enteric polymer in that it does 
not begin to dissolve until pH conditions in excess of the stomach region are 
encountered. Generally, the pH sensidve matOTsds do no^ 
release the active diiig until the p 
Mateiialss^ 

• (cppplymprtDlfpoly 1 :2jratio MW (Nd.; Av. 

: liS^pO - tlSP Typ 

^im0ot^i0^ abbiit2 tp 

about 4% by weight of the combined weight of the compressed, uncoated tablet a^^ 

tbeiruie*^ 

Ei^fenibiy, the outer editing c^^ sensitive polymer wMch functibns 

as an enteric polymer in that it does riot begin t6^ d^ until pH conditions in excess 
of tile pH 
provide coritai^^^ 

pciyrp^ the same type df^iii?^ optional 

itihiir coiai^^ Idiy^t, tile water ihs0lt|!bi%|^^ polymer such as 

eith^ acfylatei cediulc^ 

ppfe/mer aiid the inisoM polymer are used at a weight ratio of about 0^^^^^ 

tdLab^m© 

water msdluble cellulosiG polymer. A combined boating weight of about 0.5-5% by : 
weight and preferably about 1-4% by weight and especially preferred is about 1-3% by 
weight of the gained weight based on the weight of the coated tablet core. Cellulose 
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acetate is the preferred water insoluble polymer and the outer coating is preferably 
applied a$ a suspension in acetone. 

Fufthernidre, any suitable plasticizer or cdinbination of plasticizers may be 
added to the inhere outer or over coating to provide elasticity and shape to the; coating.: 
5 While ^e plastieizer or combination of plasticizera ma^^ be any water spiiible or watpr 

5% by weight^p^^^^^ composition. Acetyltributyl citrate is the preferred 

: plasitpte^^ ttiiethyteiti^ 
■■■ jnxjjpylra 
1 0 Any suitable antioxidant such as butylated hydroxyanisole (EfHA) or butylated 

hydrpxytoluene (BHT) may be added to the tablet core as a stabilizer at ^ level of 
about 0.001-0.01 % by weight of the tablet core. 

Any siutaWe Cham 
;eoi]^Qhe^ Achamielirigageaitn^^ 
. 1^; , iluids^ ti^ 

th^tabp inofefeie ihp r^te of h^ 

V ■ Ci^ 

agents may be any salts, surfactants, or short-chain water soluble polymers in a water 

;20 weight of the core and 0 c^tj^ 

; phatoa^ v/kter soiubie salt, 5uir^^ 

: ipolyiiaer^^^^^ sodimn chloride, ,p6t9$sium chibiide^ suCrdse, p6lysic>rbat&-8Q^ 
hydtb^OT^rppyi cellulose^ hydtGxye&ylc^^^^ 
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Also* the inner or over coating may be supplied with an anti-^sticking agent 
such as talc to overcome any tablet to tablet stickiness during the coating process. The 
amount of anti-sticking agent supplied is preferably in an amount which prevents 
sticking, more preferably in the range of about 0r6% by weight based on the weight of 
5 the tablets and the c^ating^^^ 

The tablets may% ma 
faced tafejetdi^ 11ier:eafl:erit^^^^^^ coating, 
which because of ri^suU -in a thinirier coating layer over the comers 

of the tablet \^ 
10 toaU6wih]b 

A prefBEreiii^^ of the fM*esent invention 

mUih^ethff^^ 



. . ..■ Table;! : :. 


Tablet Core: 




Alkyl ester of a substitute naphthalene 


3-20 wt% 


Water Swellable Polymer 


10-40 wt% 


Antioxidant 


o.oQi-aoi wt% . 


Osmotic Agents 


20-80 wt% 


Surfactant 


0-5 wt% 


Lubricant 


0-5 wt% 






Coatings: 




Seal Coating 


0^10 wt% 


Osmotic Agents 


0-10 wt% 






Inner Coating: 




Enteric Polymer 


0-30 wt% 


Anti-sticking Agemt 


0-6 wt% 


Plasticizer 


0-6 wt% 


Channeling Agents 


0-6 wt% . 






Outer Coating: 




Blend of Enteric Polyiher and Water- 


0.5-5wt% 
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insoluble Polymer 




Plasticizer(s) 


G-1 wt% 


Channeling Agents 


0;2t5 Wt% 






Overcoat: 




Enteric Polyiner 


0.30 wt% 


Anti^sticking. Agent 


0-6wt% 


Plasticizer 


:Q-6:wt% 


Channeling Agents 


0-6: wt%; 






TOTAL 


100 wt% 



ApaitieylMyjp^^ in thfs^p^ 




Table 2 








iipyastatih 


12.14 wt% 


20.00 mg 


Polyox WSR Coagulant, NF (polyethylene = 
oxide Mw No. AV 5,000,000) 


4:55 wt% 


^ 7.50: nig 


Polyox WSR N 80, NF (polyethylene oxide 


17.76 wt% 


29.25 n^g 


Ii4ct6^e(2H^ 


51.30wt% 


84.50 mg 


Spdiinh lauryl sulfaite 


3.04 wt% ;.;^^ 


.5.00 mg : 


• (|ab-0-Sil (Silicon dioxide Fumed IJS/GMF) 


0.46 




Butylated Ir^^ 


o.03 wt% : 


■r: •■:::::,0;p5:iig;';\'.. 






3.00 mg • 








Seal Coating: 






i^i^iiy Glezu" (mixture c^ 
liydroxyprdpyl methyl celluloise and 
;gpiy^thyl 


•••• . ^^ym^;rM^i> 






l;14wt%^ : • r 


:;:;l:.88;ing: . * 








Outer Coating: 






i/Ceytilps^^ac^^ 


1.43 wt% 


2.36 tilg 


Eudragit S 100 (pply(inethylacryUc ad 
methylaerylate) 1:2 ratio Av. 
135i(»)0-ySPT^ 


o.49m%- 


0:80 mg 


Triacetiii (GlycCT6l Tri 


0.11 wt% ; 


0,19 mg 


Polyethylene glycol 400 


on wt% 


0.19 mg 


Sugar, confectioners 6X mieronized 


0.72 wt% 


1.18 mg 








Overcoat: 
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Hydroxypropylmethylcell. Phthal. 55 


0.77 wt% 


1.27 mg 


Talc 


0.30 Avt% 


0.49 mg 


Acetyl tributyl citrate 


0.12 wt% 


0.20 mg 


Siigaxi confeGtiohers 6X microiiiized 


0.30 wt% ■ 


0;49ing 










moww. 


: 146.73 mg 



the following desciitleis ft^ process of making the ^bdve deSeribed 

dpsajgefprm: 
Step 1. The tablet core 



5 (a) Granulation 

1 . Pass i?6i[yox\V^^ lactose 
through a 30 nifeSK sitMr^ 

2. .Chau:ge:i^ 
vertical granulator. 

10 3. Prepare a butylate^^ 

hydroxy anisoie in ethariy^^^^ 
4: Prepare 

5. Pre-mix the piQ^^i^^ l(a32) for 5 minutes. 

6. Blend thpp^ 

15 solution and then the ethanol/water mixture. 

7. Dry the resulting granules at 45-50 until the nioisture c^^^ is 
lower than i .8 wt%. 

8. P2BS the gi^^ inesb using a Cohiil; 
• •• .(jb) Tabletting . . 

20 1. Mix Cab^O^Sil arid Pc^3^ 
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2. Pass the mixture of Gab-O-Sil and Polyox WSR N80 through a 24 mesh 

stainless steel scrieen with the Polyox WSR Coagulmt. 

3. Blend the screened materials with lovastatin granules for 15 minutes: 

4. Pass Myvaplex ttoough d 30 mesh stainless steel screen and coinbine with the 
5 . other screen m^ 

5. Blend fOT^^ 
6^ 




(c) Seal Coating: Opadry Clear 

10 1; ©is^qij^^ 

2^ ;i)i|j3M^ 

3: Sji?ray l0\^tatiix^|^ using a coater. 

(d) ImerCodtif^ii^ 

(e) Outer Gbati^^ 

is : I , dijssplve eesllu^^ SlOO in acetone usinga Hoinpgei^ 

2:v Add po^i^^^ 
ahotiiogehpl^^ 

3. :§pi^ll^ the tiabiets jii a coater, 

(f) ©ve^ (HPMCP 55) 
2() L ijdssedv^liy^^ 

.^•^ hopLpgenizi^^ 
i. Addaicetyltribtityl a 

homogenizer until ahoriio 



22 



wo 01/32161 



PCTAJSOO/41841 



3 . Add talc and sugar to the solution and mix it with a homogenizer until a 

homogenized dispersion is obtained. 

4. Replace the homogenizer with a magnetic mixer and stir the coating nlixture 

throughout the coating process. . 

5 5 . Spray the Opadiy Clear coat^^^^^ 
acoater. 

Other particmliarly prefix 

jpiitsent"^ 

; ; ;;t^^ as 





Loyast^to •. 






Pblpx WSR Coagulant, NF (polyethylene <)xide 
No, AY 5,0^^ 


4,50 wt% 


15vQ nig 


Polyox WSR N 80, NF (polyethylene oxide Mw 
No" AV 200,000) 




• 60.0 mg 


Lactose (anhydrous) 


50.65 wt% 


: 169:0; mg 


Sodium lauryl sulfate 


3.00 wt% 


lO.Omg 


Silicon dioxide Fumed USP/NF 


0.45 wt% 


1.5 mg 


Myvaplex 600P (glyceryl monpste^rate): 




6.0 mg 








Seal Coating: 






Qpadiy Clear (mixture containing hydrpxypropyl 
met^ : 


2.81 wt% 


-';9i^t:mg.;''':-\:^^^^^ 




















Hjrdimyprdp^^ 


, 2.27^% 


7.58 mg 


Tafc: . ■ ■ 


0.78 wt% 


2.60 tng 


Acetyl tribu^ citr^ 


0,22 wt% 


0.75 frig: ; : 


Sugar, coMectionenrs 6X micrpnized 


0.62 wt% 


2:08; ittg 








Outer Coating: 
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Cellulose acetate 


1.00 wt% 


3.32 mg 


EudragitS 100 (poly(methaciylic acid), 
methylmetharcrylate, 1:2 ratio MW (No. Av. 
135,000 -USP Type B) 


0;34wt% 


1.13 mg 


Triauietin (Glyc^^lT^ 


0.08 wt% 


0.27 mg 


Polyethylene glycol 400 


0.08 .wt% 


0.27 mg -■■ - 


Sugar, GonfelMi^^ 


0.50 wt% 


1.66 mg 








TOTAL 


1 00.00 wt% 


333.66 mg 



The following: describes a suitable process of making the above described 
dosage fonn: 



Granulation 

1 . Pass Polyox WSR NSO, sodium lauiyl sulfate and anhydrous Jactose 
throu^;a;30 mesh stainless steel screen. 

2. Charge the screened materials and Ipvastatin (miGroni2ed) :into a vertical : 
10 granidator. 

3. Dissolve buylated hydroxy anisole in ethanpL 

4. Mix ethanoli and purified water. 

5. Pre-mix the powder mixture for 5 niinutes. 

6. Blend the powder mixture again, add the butylated hydroxyanisole solution 
15^ . . andithentheethanol/watetmixtute. 

7. Dry the granules at 45*50^C until the moisture content is lower than 1 .8 
wt%. 

8; Pass the granules through a 1575 mesh using a Comil. 



20 T^bletdiig 

1. MixCab-b^SilandPol^^^^ 
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2. Pass the mixture of Cab-O-Sil and Polyvox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3. Blend the screen matdials wth lovastatin granule 

4. Pass Myvaplex through; a 30 mesh stainless steel screcii and combine with 
5 the other screen matm^ 

5. Blend for five niihutes; 

6. 11732^^ 
'"iyhich-c^iili^ ■ 

2. ; ; -i^spfeiisei^tji^^ ■ • j 

Sj^iiao^^l^^ ': 

1.: Dissolve hydroxypropylniethyk^ 

■ homogen^^ ''/'.O: V\';:--;R".V.:;>, ] 

2;. : .A|d4; ac0^ . 

hGtiiog^ i 

3. Add taJc andi stig;^ to ffie spj^^ ■ 

2p^ 4; |t^laO(P^:;i^ 

"■ . imxtu^ 

5. SpriaytheC^a^ i 
inacoateTi f 
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Outer Coating: cellulose acetate 

1 . Dissolve cellulose acetate aiid Eudragit S 1 00 in acetone using a 
homogenizer. 

2 . Add jpolyethylene glycol 400, triactein and sugar to the solution and mix 
}' until a honlQgenepy^ 

3 ; Spray the coating suspension onto the tablets in a coater. 
Aiiother exaniple of a pajticularly prefeixed tablet has t^^^ set 
forth in Table 4: 



Table 4 


Lovastatin 


12.11 wt% 


40.0 mg 


PolyoxWSR Coagulant^ NF (polyethylene oxide^M 


4.54 wt% 


15.0 mg 


i^oiyox ::VVoxv iN^;:o ixo av 
200 000) 


1 /./I WtTo 


3o.D mg 


Lactose (anhydrous) 


51.13 wt% 


168.9 mg 


Sodium lauiyl sulfate 


3.03 Wt% 


10.0 mg 


Cab-O-Sil (SiHcon dioxide Fumed USP/NF) 


0.45 wt% 


15mg 


Butylated: hydroxy anisole 


0.03 wt% 


0.10 mg 


Myvaplex60OP (glyceryl monostearate) 


1.82 wt% 


6.0 mg 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl methyl 
cellulose and polyethylene glycol 


2.85 wt% 


9.4 mg 


Sodixmx Chloride : 


0.94 wt% 


3.1 mg 








Inner Coating: 






Hydroxypropylmethylcell.phthal;S5 


2.29 wt% 


7,58 mg 


Talc 


0.79 wt% 


2.6 mg 


Acetyl tributyl citrate 


0.23 wt% 


0.75 mg 


Sugar, confectioners 6X micmnized 


0.08 wt% 


0,27 mg 








Outer Coating: 






Cellulose acetate 


1.60wt% 


3.32 mg 


Eudragit S I 00 (polymethacrylicacid, 
methyhnethaceylate, 1:2 ratio MW 0slo. AV. 135,000 - 
USPTypeB) 


0.34 wt% 


1.13 mg 


Triacetih 


0.08 wt% 


0.27 mg 


Polyethylene glycol 400 


0.08 wt%; 


0;27mg 
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Sugar, confectioners 6X micionized 


0.50 wt% 


1.66.ing 








TOTAL 


100:00 wt% 


330.35 mg 



The preferred tablet having the ingredients as set forth in Table 4 may be 



prepared as described above for the prepaFatibii of the preferred tablet having the 
ingredients as set forth in Tabl^ 3. 

Another example of a particularly preferred tablet has the ingredients as set 



forth in Table 5 and may be prepared as set forth below; 



Tables 


Lovastatin 


12.14 wt% 


20.0 mg 


Polyox WSR Coagulant, NF 
(polyethylene oxide Mw No, AV 
5,000,000) 


4.55 wt% 


7.5 mg 


Polyox WSR N 80, NF (polyethylene 
oxide Mw No. AV 200,000) 


17.76wt% 


29.25 mg 


Lactose (anhydrous) 


51.30 wt% 


84.5 mg 


Sodium lauryl sulfate 


3.04 wt% 


5.0 mg 


Gab-O-Sil (Silicon dioxide Fumed 
USP/NF) 


0.46 wt% 


0.75 mg 


Butylated hydroxy anisole 


0.03 wt% 


0.05 mg 


Myvaplex 600P (glyceryl monostearate) 


1.82 wt% 


3.0 mg 








Seal Coatimg: 






Opadry Clear (mixture containing 
hydroxypropyl methyl cellulose and 
polyethylene glycol) 


3.42 wt% 


5.63 mg 


Sodium chloride 


1.14 wt% 


1.88 mg 








Outer Coatimg: 






Cellulose acetate 


1.43 wt% 


2.36 mg . 


Eudragit S 100 (polymethylacryUc acid, 
methylacrylate, 1:2 ratio MW ^o. Av. 
135,000-USPTypeB) 


0.49 wt% 


0.80 mg 


Triacetin 


0.11 wt% 


0.19 mg 


Polyethylene glycol 400 


0.11 wt% 


0.19 mg 


Sugar, confectioners 6X mio^onized 


0.72 wt% 


l.lSmg 








Overcoat: 






Hydroxypropylmethylcell. Phthal. 55 


0.77 wl% 


1.27 mg 


Talc 


0:30 wt% 


0.49 ing 
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Triacetih 


0.12 wt% 


0;2O mg 


Sugat, cphfectioners 6X microni2:ed 


0.30 wt% 


0.49 mg 








TOTAL 


100.0 wt% 


146.73 rag , 



llle folld^yiti the process of making the above described dosage fprhi: 

.'/^iris^^ ' '.. 

3. Dissolve butylated hydroxy anisole in ethano^^^^^^^ 
10 4. Mix edianol and purified water. 

5, i^Tiii^ 

6. BliMd tK^ agaiin^ ajdid tb6 b^ solution 
and then the ethanol/waterrnixturev: 

: 7^ ; die tiicrt than 1,8 wt%. 

15 8. Pass the granules through a 1575 mesh using a Comil. 

1. MixCab-0-Sil andPolyoxWSRN80. 

2. Pass the mixture ofCab-O-Sil and PolyoxWSRNSO through a 24 mesh 
20 : jstafliiesS St^fel with the Pblypx WSR llpagid 

3. Bleiiid the screen niaterials with lQvat5tat& gjranu^^^ for 15 minutes. 
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4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
the other screen materials. 

5. Blend for five minutes. - 

. 6. Compress the blend into ^blets (164^^ 

5 



Seal Coating: Opadry Giear 

■.'i. -Dis 
2, Disperse Ci^^ 
M " 3. %i^ iovastatin t£^ 

1. Dfesolve cdl^ 

2. Add polyethylene glycbl 4b6; tiiactein and sugar to the solutipn arid inix until 
ISi; ; ahompgenecn^ 

3. Spray the coatk^ sus^ 

^^^^ 

E)issDlVetiydrc>^^ 
homogpmzCT. 5. '-^ 
2&.: 2. Add awxjtylitiriiu^^^^^ 

hoimogemz^ 

3- Add talc arid sugar to the solution and rhix it with ia hbmoge^nizer im 
homogehiired disijersipn is p^^ 
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4. Rq)lace the homogenizer with a magnetic mixer arid stir the coating mixture 
throughout the coating process. 

5. Spray the Qpadry Glear coated lovkstatin tablets with the coating diqjersion 
in a coater. 

5 Another example of a particularly preferred tablet has the ingredients as set forth 

in Table 6 and may be prepared by the same general procedure as described above for 
the preparation of thie tablet having the ingredients as set forth in Table 5, except that 
no iimer coating is applied m 
the outer layer. 

10 



Table 6 


Lovastatin 


12.20 wt.% 


20.0 mg. 


Polyox WSR Coagulant, NF (Polyethylene oxide 
Mw No av 5,000,000) 


4.57 wt.% 


7.5 mg. 


Polyox WSR N 80, NF (polyethylene oxide Mw 
No av 200,000) 


17.84 wt/% 


29.25 mg. 


Lactose (anhydrous) 


51.53 wt.% 


84.5 mg. 


Sodium lauryl sulfate 


3.05 wt.% 


5.0 mg. 


Silicon dioxide fumed USP/NF 


0.46 wt.% 


0.75 mg. 


Butylated hydroxy anisole 


0.03 wt.% 


0.05 mg. 


Myvaplex 600P (glyceryl mdnostearate) 


1.83 wt.% 


3.0 mg. 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl 
methyl cellulose and polyethylene glycol) 


3.43 wt.% 


5.63 mg. 


Sodium chloride 


1.15 wt.% 


1.88 mg. 








Inner Coating: None 












Outer Coating: 






Cellulose acetate 


1.96 wt.% 


3.21 mg. 


EudragitSlOO 


0.66 wt% 


1.09 mg. 


Acetyl tributyl citrate 


0.32 wt% 


0.52 mg. 


Sugari confectioners 6Xinicronized 


0.98 wt.% 


1.61 mg. 








TOTAL 


100.00 Svt.% 


163.99 mg. 
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set forth in Table 7 and may be prepared by the same m^^ 
preparing the tablet having the ingredients as set forth in Table 3. '' 




wo 01/32161 



PCT/USOO/41841 



Table? 


Summaiy of Lovastatin Fot 




Weight Percent 


Ingredient 


Tablet A 


Tablet B 


Tablet C 


Loviastatin (strength, nig) 


40 wt.% 


40 ing: 


• 40 nig. 


TaWfetGore 

1. Lovastati^^^ 

2. l^ctbse (Anhydrous) 

3. PolydX® WSR^^G^ ' 
4; ' Pblyok®^S^ 


12.11 wt.% 
51.13 wt.% 
4.54 wt.% 
17.71 wt.% 


i2;2S:wt% 
5L8wt:% 
•4;i6wt;% 
17:94 wt.% 

'X Cifi xkrf !^ 


12.28 wt.% 
51.8 wt.% 
4.6 wt.% 
17194 wt/% 

: rtA ti/t »/!. 


5... '. . Spdiii^ ' 

6. " /■.Glyeer^ 

7. Silicon Dioxide 

. Butylated Hydroxyanisole 


^;U>Wl./0 

1.82 wt.% 
0.45 wt.% 
0,03 wt.% 


\.: 1:84 Wt.% 
0.46 wt.% 
0.02 wt.% 


.-. JfiUO WI./0 

l;84wt.% 
0.46 Wt.% 

: 0.02 Wt.% 


Seal Coat 

1: Opadry Glear 

2. Sodium Chloride Powder 


: 2.$Swt.% 
: 0.94 wt.% 


^2i;88;wt^% 
0:96. wt.% 


■ 2:iB8wt.% 
0.96 wt!% 


Inner Coat 

1. HPMCP 55 ■ . 

2. TaIc,USP 

3. Acetyiitt^ 

4. Sugsff/J/iicrbhize^^^ 


2.29 vrt.% : 
6.t9\^t.% 
0.23 Wt.% 
0.64 wt.% 


:i:61:wt;% 
0.5.5wt.% 
0.16 wt.% 
0.44 wt.% 


^ 1.61 wt.% 
0.55 wt.% 
0.16 wt.% 

■ 0.44 wt.% 


Outer Coat 

L Cellulose Acetate 

2. EudragitSlOO 

3. Triacetin 

A, x'oiyetnyiene vjiycOl *ruu 

5. Acetyltributyl Citrate 

6. Sugar; Micronized; : 


1 wt.% 
0.34 wt.% 

n OS -art OA 

0.08 Wt.% 
0.5 wt.% 


■ 6^7'wl^% 

0.24 wt.% 

0 06 wt % 

•U.VV:;W:V.;/0- 

0,6 wt.% 
0.35 wt.% 


0.7 wt.% 
0.24 wt.% 
0 Oft w» % 

; : 0^55 Wt.% 


Overcoat 

1. HPMCP 55 

2. Talc, USP 

3. Triacetin 

4. Sugar> Micronized 

5. Opadry Yellow 

6. C^adiyPink 








TOTAL TABLET WEIGHT, % 


100 wt.% 


100 wt.% 
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Examples of other preferred tablets having the ingredients as set forth in 
Table 8 may be prepared by the same method described above for preparing the tablet 



having the ingredients as set foffli in Table 3. 



Tables 


Sunmiary of Lovastatin Formulations 


Ingredient 


Weight Percent 


Tablet D 


Tablet E 


Lovastatin (strength^ mg) 


20 mg. 


lOmg. 


Tablet Gore 

1. Lovastatin 

2. Lactose (Anhydrous) 

3 . Polyox® WSR Coagulant 

4. Polyox® WSR N80 

5. Sodium Lauryl Sulfate 

6. Blyceiyl Monostearate 

7. Silicon Dioxide 

8i Butylated Hydroxyanisole 


11.69 wt.% 
49.32 wt.% 
4.38 wt.% 
18.08 wt.% 
2.92 wt.% 
1.75 wt.% 
0.44 wt.% 
0.02 wt.% 


5.84 wt.% 
55.18 wt.% 
4.38 wt.% 
17.09 wt.% 
2.92 wt.% 
1.75 wt.% 
0.44 wt.% 
0.01 wt.% 


Seal Coat 

1. Opadry Clear 

2. Sodium Chl^^^ 


2.74 wt.% 
0.91 wt.% 


2.74 wt.% 
0.91 wt.% 


Inn er Coat 

1. HPMGP55 

2. TalCiUSP 

3/ Acetyltnbutyl Litrate 
4v Sugar, Micronized 


2.21 wt.% 

U. / O Wl. /o 

0.22 wt.% 

P.61:Wt.% 


2.21 wt.% 

•Ui / O W I. -/O 

0.22 wt.% 
. 0.61 wt.% 


Outer Coat 

I: Cellulose Acetate . 
2. Eudragit SlOO 
3; Triacetin 

4. Polyethyl^e Glycol 400 

5. Acetyltributyl Citrate 

6. Sugar, Micronized 


0.97 wt.% 
0.33 wt.% 
0.08 wt.% 
0.08 wt.% 

0.49 wt.% 


0.97 wt.% 
0.33 wt.% 
0.08 wt.% 
0.08 wt.% 

0.49 wt.% 


Overcoat 

1. HPMCP55 

2. TalcUSP 
3v Triacetin 

4; Sugar, Micix)nized 

5. Opadry Yellow . 

6. Opadry Pink 


3 wt.% 


3Vrt,% 


TOTAL TABLET WEIGHT, 


100 wt.% 


100 wt.% 



i 
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As illustrated in the follpwirig examples, cholesterol depletion may lead to a 
decrease in the release and fonnatidn of AP peptides in the cells. Additionally, the 
applicants have discovered that the/decreased release of Ap peptides is not due to the 
acciunulation of the AP peptide in -the cells, but rather due to the decreased formation 
of Ap peptides. FurtheiTj the fbilnatiptt is also reduced by choljssterpl treatment 
with a HMG-GoA reductase inhihito^^^ to a; much lesser degree. Further, decreased 
tftaj^^ has been excluded as a cause for the 

processing md Ap pi^ti4ed^ 
• C^jji^^^ HM(j-CoA redubtaseiiihibitp^^^^^ APPirt • 

processing imdAp formatibh; 
Inthie fbUowing 

ScitoceSj Boston, MA; Fetal Calf Lipid^p (FCLPES) w^s obtained 

Intt&:i^ i6U)i^kviile, Mt); ©ulbeijco's*^ Kiedifito 
fbraiBioWittaker, \i^ei^Viii|s^ 1^ buj^fered s^ 

Feti^fiQ^ Serum fFBS) \y^ei<3t)t^ 
^ M obtained ito Napa, CA; Agarose bjbia^d i^^^ 

f fttfedn A sephsirose was c^^ Piscat^gy,^^;^^ 
: dulturepla^ 

10 him culture dishes with glass coverslips y^^ obtained from M^itTek 

Gorporation, Ashland, MM; and all other chemicals were obtained frorii Sigmai, St. 
Louis, MO. 
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The three cell lines utilized were: Chinese Hamster Ovary (CHO) eells 
expressing the 751 amino acid form of APP; Mabin-Darby Canine Kidney (MDGK) 
cells which bverexptess the 695 a^^ acid iFonn of APP; Human neuroglioitia (H4) 
cells overexpressing &e 695 foiin of hraian APP. All cells were prepared by the 
sitable iritrodiietf dh bf^^^^^^^ cbdini for htom APP. All cell Unes w^re ihmp 
inDMEMtbhtm 

'. Ife^ illustrate but not to lunit the mvention. 

Example! 
Effects of Cholesterol Depletion 
In order to characterize the effects of cholesterol depletion, cell cultures of each 

celllm 
■ FGUE©S;whibb^H^ 

the presence of lovastatin^^ 

: In order to confirm that this treatment was suflBciient to reduce cellular 
; jbhoii^^ phdiesfeSfbji w^ a 

visft^lte^ 

GefieSall^^ 

y ' lif^EBM^ piiii:^ Folibwihg ii!^ were wiashcjd 

once with PBS and fixed wifli 3% parafonnaldehyde in PBS for 1 hour, followed by 
: Syashing 3 times inlBlS fb^ >^ith 1.5 mg/ml giydme in PBS 

fbr iO iriiiartes; 1^ cells w<bre su^ with OS mg/ml ffliipin in PBS for 

2 hpiirs and washed 3 times for ^ After the fimd wash, the celte 

visualized under a fluorescent inicroscope. 
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For measurement of APP processing and AP peptide formation, medium was 
removed and the cells were washed once with PBS arid then incubated for 2 hours in 
PMEM containing 1 mCi/ml [^^S] Methionine. After this "pulse" period, the cells 
were eitiier (1 ) lysed to measure the totallabeled APPi and APPm at time zero, or (2) 
5 the ceils were incubatjed for 2 hpurs in ftesh^ mJabel^^^ 

; 9iid then lysed Then the cell supematants mjd ij^jS^e^ treated with the 
ajjpgdpri calculate the amoii^ ^Pm, A^^I^sj and Ap peptides. 

; To 

;carf)ox^^ L 

Proc Natl Acad Sci USA. 87:6003-6, which is incorporated herein by reference: 

T^^^n^^ 

teiimiiiai tFimc^ ceil supernatant^ Were i^^ 

recpgm^ 15 aiininp acids of the Aff: pi?p cqfrespond to the GpOH- 

^^^^^^^^^^^^^^^ £^^^ 

TiiiB iiictife^cms \srtt|i antibody 60^^ at 4^Gi j 

■ 2i^W'!^:7!s, ifiiiiutes foUoyi^ed by 

; : ioiiirmd^ stniib^^ prproMn A s 369; Tlie be|td^ 

l|) : : • w lO niiniites^a^^ 

; ; Tribiiie Gh\ for APiPj and Afi jieptide^ to §$|^:p^ 
APP; the gels w 

Molecular Dynamics) and exposed for a minimum of two days. The protein bands 
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were visualized on a STORM 860 Phosphor Imager® (Molecular Dynamics) and 
quantitated using ImageQuaitt® (Molecular Dynamics). 

To ineasure extracellular APPs and fragments thereof; the cell culture 
supernataht were utUized. To measure the intracellular APPj and APPni and fragments 
5 thieiredf, the cell ly^^ 
Tpdetenni^^ 

tiijb CHO cells, expressing 

Kimito^^ 'Hie 
(ieilis W 1 mCi/ml [^^S] Methionine 

10 ; fori?h^^ 

: iiriiafe<bj^^^^ The i^^S]-labeled Ap peptides were 

. irhihuj^ resolved by SDS-PAGE, and 

yi^iiaiis^ed by au^ 

extracellular AP peptides were deterrnined linder each condition by quantitative 
I S FbosphoF^ :^Sejk^i^aj^- 2b, 3b, and 4b. 

: :i-%]rlab Ap pe|rtid# W^^^ levels of total [^^S]-labeled APPj by 

> ; APPi to exclude any changes in 

AP peptide levels dtie to d&^ of Ap peptides. At the end of the 2 hour 

; 20 dii^il -thb^^^ APPm and secretion of Ap 

peptides. See 87:6003-6, which 
is herein incorporated by feferen^ 
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As shown in Figures 2a, 2b, 3a, 3b, 4a, and 4b, the amounts of extracellular AjJ 
peptides in the presence of 0.5 \xM LA decreased by 40-60% as compared to the 
untreated cells. Treatment of cells with 0.5 LA had a weaker effect oh decreasing 
extraeeliular Ajj peptide levels (<^ 

To determine whether the decreased levels of ex^acellui^ A^; pjeptides 
bbiseryied were d^ formatidh of Ap peptides, rsftli^ tl^ 

; ; s^ 

i)^^ ineasiiftbd in t^ iy^es: 

infiii;^^ cells iiicji^ jjreseiice^^p^ 

of 0#^^ 'lliteitife^ 

decreased secretion of AP peptides, but instead confirms that it was due to the 
T6 detemik 

piocessii^ were ineiibated 1^ the presfeiicfe^ pr-^ pM 

Thelevelsi^^ 

: #^ id|t^b^^ by inaititmoprecipiti^^ against 
jttie^ !^ of APP, foiipwedi% qUaiUitatiye 

: l0^i|||;i|f>|^ iiild^^ I?eptjdes^ w 

immunoprecipitation of either cell culture supematants (extracellular Ap peptides) or 

c^^:3^^ 
leveki:#|^^^^ 

: NpMalization was done by dividing the relevant value by the levels of I^^Si-labeled 
APPi fdimd ill cells at the beginning of the chaise. 
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As illustrated in Figure 5, a modest decrease in [^^SJ-labeled APPs formation in 
cells incubated in the presence of LA, ks compared to control cells was observed. 
Figure 1 is a schematic illtistrating APiP procesising. Because APPm is likely to be the 
precursor for both APPs and Ap peptides, decreased formation of both APPj and AP 
5 iiq)tides nught sug^^^^ 

[^^S]-labeled APPm was cells incubatedin die absc^^ or presence of Oi 5 

\iM LA. As shown 
accdiint fbirffi^ 

peptide levels could not be accounted for by decreased maturation of APPm and 
1 0 instead reflect effects of LA on the post-Golgi processing or trafficking of APPn, or 

both:: 

" ''' Ex^iiiple-2 : •. •• 



15 Tpdfetii?!!^^ 
" • growii in tik^ jab^iM^ : ! 

described in i|x;ai^ 2b, 3a, 

4b,the:ampiHrt^^ 

concentrations and a concentration of 0.05 \xM LA or higher was sufficient to 
20 si£ 

^ experimental pohditi 
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Example 3 
Candidate Substance Screening 
GHO cells were determined to be suitable for carididate sereeniiig beciause 
treatment with LA does not affect the maturati to APJPin in the CHO cdlSi 

5 Spedifical it wiiii; detetink that treatment of GHJipjais with 0.5 LA reduced 
; : the aniount about 30% of the ai^^ for the 

cpnidrol au^^ reduced the ainoimt of extraeeUular AP pq>tides by about 70% of the 
. i^^ LA was p*e?eiit^ / 

extracellular AP peptides and the amount of extrae^^ 
iO ami^ the md of ceH 

means of accounting for any differences 
between cultures and any differences due to altered APPj synthesis or maturation in 

a?m|)OTable bi^^ the treated cells:(3;2;x 10- aHiitra^ 3i4 

15. X 10^ arbitrary imits, respectively). This suggests that the maturation of APPj to APPm 

• w^ 

.^e cells 

or absence of the cjm^ 
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Specifically, the CHO cells are pulsed with [ S] Methionine in the absence and 
presence of the candidate substance. After the pulse period^ the cells are either (1) 
chased for two hours, or (2) lysed to determine the total intracellular APP at time zero. 
Then the lysates may be labeletd with the appropriaite antibody to calculate the 
5. aiiibunts of i^P^^^^ 

To; mea$ure celka^^ 
caitfoXyl-ter^^ 

which recogiiiies the ca^^ APP. See Buxbauin, J. D., ejt al. (1990) 

iticbj^^ 

teriiiin^ amuio £^^^ SeeBuxhjxyaj^ ■: 

USA: 91:4489r93vwWch is ine^^ 
:| j; • : ' : The in(^ 6B00W0^^^^ 

jS minutes^^ ^ 45 iiiihiite incubation at 4*^C with; either agar0se^lii^lce4^^a^ 

mouse igG for 6E10 or prbteiii A s^jgtise 369^ The beta4s are 

f ; . Miwites and then run on either a 10-20% Tris-Ticine 

; 0ei for Ai4V«|iid^^^ 18% pblyaci^ 

20 The geli are dried and exp to a Phosphor Ij^ md exposed for a 

muto the protein bands a^^ 

Imager*^ (Moteculat Dynamics) and quarititated tjsirig; IinageQUant (Molecular 
Dynamics). 
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To measure extracellular APPs and fragments thereof, the cell culture 
supernatant are utilizisd. To measure the intracellular APPj and APPn, and fragments 
thereof^ the cell iy$ates are utilized; 

The amount of extracellular Ap peptides and the amount of extracellular APPg 
5 ai:e normalized to the amoimt of total APPj found in the cell at the end bf cell labeling 
as described above. This normalization provides an effective means of accounting for 
any differences between cultures and any differences due to altered APPj synthesis or 
. maturation in cells treated with the candidate compounds. 

Example 4 

10 Human Trials 

A study was conducted to assess the effects of Lovastatin XL on Wood lipid 
levels in patients with hyperlipldemia. Patients were treated with placebo, 10, 20, 40 
or 60 mg per day of lovastatin administered as Lovastatin XL. Blood samples were 
obtained from selected patients prior to dosing and at 1 month after dosing. Because 

15 this clinical trial was carried out as part of an New Drug Application, at the time of 
filing U.S. Provisional Patent Application No. 60/223,987 ("the '987 application'*), the 
inventors were not permitted: to determine what dose (placebo, 10, 20, 40 or 60 mg) 
. ..each of the selected patients where ^ven per day. Theseblood samples wore assayed; 
for AP peptide concentrations (pg/ml). The results are listed in Table 9 below: 
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PaUent 


Baseline Ap peptide 
cone, (pg/mi) 


Change in Api pepljde 
cone, after 1 Month (pg/ml) 


1 


145.2 


-57.8 


2 


211.1 


-30.5 


3 


151.1 


-16.9 


4 


175.5 




5 


388.1 


■ 44 


6 


499J 


-•■■'.'^172:7 


7 


164 


-64.1 




220 


-67.5 


9 


215.5 


-80.3 


10 


•:-37Q.1: 


-18.5 


1 




-76.2 


j." . 12 


48.9 


-32.9 


1 


15.6 


38.4 


14 


64.6 


-13.4 


15 


34.3 


-18 


16 


12 


-1.1 


17 


45.4 


10.9 


18 


12 


4.6 


19 


37.3 


-5,6 


^ 


30.6 


0.2 


21 


35.2 


10 


22 


138 5 


-112.5 


23 


60.6 


-38.5 


24 


50 


22 


25 


73 


-22 


26 


133 


-17 


27 


■ ■ . 23 


70 


28 


82 


-21 


29 


4 


4 


30 


56 


5 


31 


59 


17 


32 


2 


4 


33 


3 


1 


34 


181 


-42 


35 


0 


5 


36 


176.4 


-37 


Mean 


120.016667 


-18.0222222 


SD 


126.784261 


46 9449472 



As can be seen fix>ni Table 9, the mean AP peptide concentration prior to 
5 treatment was 120 pg/nil, which decreased by aboiut 18 pg/nal after one month of 
treatment with Lovastatiii XL. The change fom pfe-treatmeiit was statistically 
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significant (p= 0.0273) as shown iii Table 10. In the instant case, one of ordinary skill 
in the art will understand that the above referred to p value represents the probability 
that the reported change in AP peptide concentration could occur by chghce, One of 
ordinary skill in the art will also understand that a p value of less that 0^05 signifies 
that the reported change is statistically meaningfiiL 

Table 10 Statistical Analysis of Change From Baseline 

ResiiXl^ss ... 

■ ■:TWd/taiaed: Tr^test/ results:! .- 
Variable MUO EatlMte Std. Brr. DF Tstat 
vaS 0 -IB. 022225 7.B241577 35 -2.3034072 

.Variable . Sv»l 

varl 0,0273 



10 

Following the filing of the *9S7 application, the inventors have performed a 
more detailed analysis of the data obtained fix)m the human trials. Table 11 sets forth a 
. dose^response analysis of the data and sho ws the mean percentage chm 
peptide concentration in the blood of the patients treatment with placebo, 10, 20, 40 
15 and 60 mg/day Lovastatin XL, Blood samples were taken from the patients after four 
weeks of treatment (Study Visit No. 5)^ after eleven weeks of treatment {Study Visit 
No. 7) and twelve weeks of treatment with Lovastatin XL (Study Visit No. 8). 



44 



wo 01/32161 PCT/USOO/41841 



Table 11 Effect of Various Doses of Lovastatin XL on Ap Peptide Concentration 



DOSE 
(mg/day) 




Study Visit 
No. 5 

; •' - 


Study Visit 
No. 7 


Average of 
Study Visit 
N0S.7&8 


ENDPGINT 


0 


N 


11 


6 


8 


12 


MEAN 


-1.78 


-16.27 


-21.1 1 


-11.87 


STD 


33.69 


29.03 


23.16 


27.03 


;10 


N 


10 


5 


6 


10 


MEAN 


8.09 


43.29 


10.21 


-0.21 


iJlD 


64.92 


72i69 


57.83 


49.66 


20 


N 


10 


5 


/,8-.../ 


11 


MEAN 


0.59 


-18.21 


-27.81 


-21.71 


STD 


35.56 


43.00 


49.91 


45.04 


40 


N 


6 


3 


4 


10 


MEAN 


-6.51 


-6.15 


-26.35 


-11.92 


STD 


22.75 


32.05 


48.13 


46.12 


60 


N 


8 


3 


7 


10 


MEAN 


-5.08 


-16.27 


-35.47 


-39.42 


STD 


39.78 


25.78 


27.83 


30.09 



N — 'No. of patients 

MEAN— mean % change in the Ap peptide concentration in the blood of patients 
STD— Standajd deviation 



The graph shoMm iii iFig^ 
; p^irticul^ shows tlie change in^ in the hlood 

of pati^ts aftCT one 
r ; jadn^iii 

r C; The 
. ; . inveh^^ 
: stofistically fflg^^ 

15 Further human trials have been conducted. Patients meeting the current criteria 

for treatment with Hpid lowering agents were treated with single-blind placebo for 4 
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weeks. Those patients were then randomly assigned to receive daily doses of 10, 20, 
40 or 60 mg/day of a controlled release lovastatin (Lovastatin XL) or matching 
jilsLcebb under doublerblm Serum samples fixini those piatierits were 

obtained prior to and after 3 mon&s of dosing. The serum samples were assayed for 

5 AP peptide using the assay set forth in Exaihjple 5 below, lliie assay r^esiilts, expressed 
as percent change froiii prertreatment of sm^ 
••■,shown'in.l?igure9. '•. 

As can be seen finpm Figurie 9^ the jplaeebp trpa^ ^ Miaii 

increase of serum Ap peptide cpnc^ levels from baseline, however, this 

10 difference was not found tabe statistib^ Tfeiiel^^^ 

the serum Ap peptide concentration levels for the patients who received treatment with 
the controlled release; fen^ ^Jli^ 
percentage changes for the groups of patients tr 

determined to be statistically significant p<0.0l (t-test). Further, the percentage 
15 changes for the groups of jpatdehfe tre^ to 
be statistically signific^tly 4iffe^^ 

: AB ^tKl^iSpeisific I^ 
The serum samples rfeferi^^ 4 wifer'e assayt|l^:t^^ A0 

20 peptide usmg appropriate assays. The assay used for the human trials, the results of 
which are set forth in Eijpre 9^ w^^^^ 

Ninety-six well plates fFalcdn I^lim^^ 
monoclonal antibody (Senetek Crude IgG Ascites Fluid) in caihonate-biearbonate 
buffered solution (Sigma) and then incubated at 37°C for 12-16 hours, The plates were 
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then washed three times with 150 ^il/well ECW buffer (PBS, 0.1% BSA, 0.05% 
tween-20, 0.2% CHAPS, 5mM ethyieriediamuietetraacetic acid, 2niM betaine, 0.05% 
NaNa) before adding 150 |ii/wdl EGW btiffer containing 1% casein and incubated at 
37^C for an additional 4 hours; 1% 
5 peptide from the pool of 

The coated plates vi^ AyasJ^ EGW and tiien 50 

jftli^ was added to e^^ ivy^llisi Sdid cfag^ bU^^ sampie^^^^ 

standards were loaded in duplicate onto the wells. 

loadinid^ 
sainpfesa^ 
15 if^elbad^ 

^ of biotinylat^d^^^ 

y fiEiOJcp^^:!^^^^^ 

: r 1i©mi|>d(^ The 6E10 antibody recognizes AB SvW^ 

^- : io : by the 4(58 and is biotinylated so that it can be detected by the tertiary antibody. 

^ . ECW beforev0O jil <^ 

stris^ 

room tmperature for 5 hours. The plates we^^^^ 

(il/well ECW before 1 00 fil/well ddH2Q was iadded. The water was then aspirated and 
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1 00 III of the Attophos reagent (JBL Seientific Inc) added per well before being 
allowed to develop at rpdnri temperature in the dark. When the highest point ih the 
standard curve began to turn yellow, the plates were read on a niicrDpl^tjs reader 
CPfrSeptiye Bi6systemS;<>ytoFl^ 4000) at an exqitatidh of 450 nm aiid an 

5 emission of 530 nm;; 

The foregoing description has been presented for purposes of illustration ^^a^ 
description. It is not intended to be exhaustive or to limit the invention. The 
accompanying drawings are included to provide a further understanding of the 
invention and are incoiporated in and constitute a part of this specification, illustrate 
1 0 several embodiments of the invention and together with the description serve to 
explain the principles of the invention. Obvious modifications or variations are 
possible in light of the above teachings. All such obvious modification and variations 
are intended to be within the scope of the preseiit inv^^^ 
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WHAT IS CLAIMED IS: 

1 . A method for treating a mammal having an APP processing disorder 
comprising administering to the mammal a controlled release composition comprising 

: 5 a therapeutically effective amount of at least one HMG-CoA reductase inhibitor. 

2, The method of daim l^w^ 
Alzheimer*s disease or Down's Syn 

3 . The method of claim 1, wherein the ma^^ 

4. Themethodofclaiml^ wherein f^^ 
10 phannaceutically acceptable excipient. :. 

5. The method of claim 1, wherein the IJMG-CoA reductase inhibitor is 
selected from the: group consisting of mevastatixii^^^^^ 

lovastatin, rivastatin, fluvastatin, andpharmaceutically acceptable salts, isomers and 
active metabolite forms thereof. 
15 6. The method of claiih wherein th^ HMG-GoA reductase inhibitor is 

loyastatin or lovasta^ 

7. t|i0;m^ 
HMG-GoA 

8» TTie method ofclaim l, wherein about 0.2 ^r^^ 
20 HMGC body weight is ;aiM 

perdiay.- . ' . . . 'h(: - " '.. . 

9i llie method of jclairri^^ 
Of tiie HMG-CoA ieductase iiiaiibito^^^ 
of the HMG-Co A reductase inhibitOT^^ 
25 below about 50 micromolar. 
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10. The method ofclaim 9, wherein the average blood plasma 
concentration of the HMG-CoA reductase inhibitor or an active metabolite thereof at 
steady-state is below about 40 micro 

11 . the method of claini 9, wherein the iaverage blood plasma 

5 concentration -of the HMGrGo^^^ an active metabolite thereof at 

steadyrsta^tie is bd^ 
;12. : 

ii^nGei^^^ redubtas^ active metabolite thereof at 

istefti^^ 

10 " " The method of claim 9, wherein the average blood plasma 

concentration of the HMG-Co A reductase inhibitor or an active metabolite thereof at 

l:4i "Pie inethdd of 
c6fiC0htotidn Q Or an active metabolite thereof at 

t5 steaidj^sta^^ 

15>: Ihemeih plasma 
eoriceriteifibri of ^^^^^ an active metabolite thereof at 

5teady|sli!ite i$ below about 1 micironiiolar. 

: ; t& : laie method blood plasma 

20 : : co^iicei^^ aii active metabolite thereof at 

steiady-state is a^^ 

17; A method for treating S APP processing disorder 

comprising lowering die anibuiit of AP peptides in the brain, cerebral spinal fluid, or 
plasma of the mammal by admiiiisterihg to the iriammal a controlled release 
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composition having a therapeutieally effective amount of at least one HMG-CoA 
reductase inhibitor. 

18. The method of claint 1 7, wherein lowering the amount of Ap peptides 
in the brain comprises ajffectinjg A^ 

selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin^ 
lovastatin, rivastatin^ fluvastatin^ and phaimaceutically acceptable salts^ isomers and 
.:. the active metabolite fonnsther^ 

20. A method for treating a mammal having an APP processing disorder 
10: comprising increasing the clearance of AP peptides in the: brain^ cerebral spinal fluids 

or plasma of the mammal by administering to the mammal a controlled release 
composition having a therapeutically effective amount of at least one HMG-CoA 
reductase inhibitor. 

21. The method of claim 20, comprising increasing the clearance of A P 
-i 15 peptides in the bi^ 6f ijiie 

22. lliemet^iod of ci 
selected from the? group con|iS^^ 

lovastatin, rivastatii^ fli^^ isbmeljra and 

the active metabolite forms 
20 23. A method 

comprising prevbiitiiiig of riMucm^^ the 
brain of the mainmal by adininisteiittg^^^ nianimal a cpriiroiie^^^ cotnpbsitipn 
comprising a therapeutically effective amount of at lekst oiie HMG-CoA reductase 
inhibitor. 
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24. The method of claim 23, wherein tfie ilMG-CoA reductase inhibitor is 
selected from the group consisting of mevastatin, pravastatin, sithvastatin, atorvastatih, 
lovastatin; rivasiatin, fluvastatin, and phannaceutically acceptable salts; isbrners and 
the active metabbUta 
5 :25f AmetjbJQ^ 

-AJ^heiffier's dise^ composition comprising a 

thet?^ one Hl!vl0-:Go 

^l^^y] 25, wbereih the HMG-CoA reductase inhibitor 

d^«*^ia^^ theciieai^iDe^^^^^ 
IQ : regulafesiitl^^ 

27. The method ofclaim 25, wherein the HMG-CoA reductase inhibitor is 
seleet§d:d^^ 

Ibvastktihj, ny^taid^^ fluyastati^ and pharmaceutically acc^ta^^ 

die^Vieiip^bt^ 

15 28. The method of claim 27, whCTein the i^ iini^ 

loyaBtatitt?!^^^ 

29. A method for ti^aitihg a mamin Down's $)^dj^ v 

administering to the mammal a composition comprising a therapeutically effective : 

20 30. The method ofclaim 29, wherein the HMG-CoA reductase inhibitor 

deci^asi^ !^^^ 

reguiate$ lii^: jjt^^^^ or reduces plaque riia^ in tiie ihai^^ 

31. The ihethoid of claiin 29, wherein the KMG-CoA reductase iih^^ 
selected from the group consisting of mevastatin, pravastatin, simvastatin, atoiyastatiri. 
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lovastatin, rivastatin, fluvastatin, and phaimaceutically acceptable salts, isomers and 
the active metaboUte fohns thereof. 

32. The method of plaiin 3 1 , wherein the HMG-Co A reductase inhibitor is 
lovastatin or lovastatin acid. 

33. A method for teating a mammal having an APP processing disorder 
comprising lowering the amount of cellular cholesterol levels in the mammal. 
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APPs 



Immature APP 



Mature APP 

y- 



> 



> 



> 



< 



glycosylation ^ ^ | , 

> 



a-rsecretase 
cleavage 



P-secretase \ 
and Y-secretasc «i\ 
cleavage ||| 



1 



Figure 1 
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* OJjiMLA 



Figure 2a 



H4 



120-I 





0.05 



0;5 



Lovastatin acid, LA (jiiM) 



Figure 2b 
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0.5 jiM LA 



figure 3a 




Lovastatin acid, LA (|xM) 



Figare 3b 
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+ 0.5 \lU LA 



Figure 4a 




Figure 4 b 
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0 0.5 

Lovastatin acid, LA (|xM) 




FigiireS 
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6/8 



Mature APP 




Lovastatin acid, LA (^iWI) 



Figure 6 
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Figure 9 
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Figure 7 
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For two-letter codes ami other abbreyiqtions, refer to the "Guid- 
ance Notes on Codes arid Abbreviations" (q>peanrig at the begin- 
ning of each, regular issue dfthePCT Gazette. 
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